C6orf176: a novel possible regulator of cAMP-mediated gene expression.
cAMP mediates diverse cellular signals including prostaglandin (PG) E(2)-mediated intraocular pressure (IOP)-lowering activity in human ocular ciliary smooth muscle cells (hCSM). We have identified gene regulatory networks and key genes upon activation of the cAMP pathway in hCSM, using novel agonists highly selective for PGE(2) receptor subtypes EP2 or EP4, which are G protein-coupled receptors well known to activate cAMP signaling. Here we describe a novel, EP2/EP4-induced, primate-specific gene of hitherto unknown function, also known as C6orf176 (chromosome 6 open reading frame 176) and recently reclassified as noncoding RNA in NCBI's database. Its expression, as determined by quantitative real-time RT-PCR (qRT-PCR), is dramatically upregulated (>2,000-fold) subsequent to transduction of EP2/EP4/Gs/cAMP signaling not only in hCSM, but also in HEK cells overexpressing the recombinant receptors. Moreover, activation of other IOP lowering, Gs-coupled prostanoid receptors, such as DP1 and IP, as well as a direct activator of adenylyl cyclase, forskolin, also substantially upregulated C6orf176 in hCSM, while FP and TP, which are Gq-coupled prostanoid receptor subtypes, did not. Novel transcript variants carrying open reading frames, derived from an at least 67 kb genomic locus on chromosome 6q27 with putative alternative transcription start sites, were identified. Transcriptional upregulation of transcript variants as well as of two genes expressed in antisense orientation that partially overlap the transcribed C6orf176 region was observed, to varying degrees, subsequent to induction of cAMP signaling using various agonists. Small interfering RNA-mediated C6orf176 gene silencing experiments showed modulation of several cAMP-responsive genes. These transcriptional activities identify C6orf176 as a potential biomarker and/or therapeutic target in context with diseases linked to deregulated cAMP signaling. Also, the cAMP-inducible C6orf176 gene locus could be useful as a model system for studying transcriptional regulation by chromatin and RNA polymerase II.